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命名的人类红细胞血型系统有 36 个，其中，ABO 和 Rh 血型系统是在临床上最
为重要的两种人类红细胞血型系统。随着血型遗传的分子机制被揭示，血型的分
型不仅仅依靠于生化水平的免疫学血清方法，逐渐进入分子水平的基因分型时代。






多态性检测体系，实现对中国人群主要的 6种 ABO基因型和 4种 ABO 血型表型






判断 RHD基因 3种合子型；HEX、ROX、Cy5三个通道分别检测中国人群 RHD
基因的 3种稀有点突变，同时也可推断 RHD基因的 3种基因转换类型，判断 Rh
阳性、阴性、弱 D 型、部分 D 型和 Del型共 5 种表型。该体系能对低至 12.5ng
人类基因组 DNA/反应进行检测，通过对已知的一位 Rh 阴性者家系的 7 份标本
进行考察，确定体系能够区分 RHD 基因纯合型、杂合缺失型和纯合缺失型三种
RHD 合子型，我们用该体系对 405 份随机标本进行检测，确定该体系检测上述




















Human red blood cell group is a major consideration in clinical blood transfusion. 
At present, there are 36 human red blood cell group systems named by the 
International Association of Blood Transfusion (ISBT). ABO and Rh blood group 
system are the two most important types of human red blood cell group systems. 
Along with the elucidation of the genetic mechanism of blood groups, typing of blood 
groups not only depends on the serological methods at the biochemical levels, but also 
gradually goes into the era of genotyping at the molecular level. In this thesis, we 
respectively put forward a rapid and accurate method of ABO blood group genotyping 
and Rh blood group genotyping method. In addtion, we confirmed the validity of the 
methods by examining random samples. This study should be of great value in genetic 
research and clinical test. 
In chapter one, the concept, classification of the blood group system and 
practical application of blood group typing were reviewed, and the clinical serological 
methods and the research progress of genotyping were summarized. We then 
introduced the research methods and principle of this paper. In chapter two, the 
multicolor melting curve analysis (MMCA) method was used for the ABO blood 
group genotyping. According to the characteristics of the ABO gene in Chinese 
population, we established a 1-tube, 2-color gene polymorphism detection method, 
which could reveal totally 6 genotypes corresponding to the 4 serotypes. The 
detection limit of the assay was 50 pg human genomic DNA per reaction. It also could  
directly detect saliva samples without DNA extraction. Finally, the accuracy of the 
method was evaluated by testing 338 samples, and the results were confirmed to be 
concordant with the phenotype. In chapter three, MMCA method was applied for the 
Rh blood group genotyping. According to the characteristics of the RHD gene in 
Chinese population, we established a 1-tube, 4-color detection method, which could 
reveal totally 3 types of RHD zygosity and 6 RHD rare alleles corresponding to the 5 















reaction. Finally, the accuracy of the method was evaluated by testing 412 samples. 
The results were confirmed to be concordant with sequencing method. 
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